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ABSTRACT 
The purpose of this experiment was to test the 
reduced-freezing and reduced-rearing hypotheses of the 
deficient lever-press shock-escape performance of rats 
with septal lesions. Specifically, it was determined 
whether septal lesions in rats would interfere with 
shock-escape performance in a task which does not require 
rearing behavior for successful performance. 
Forty albino rats, 20 sustaining septal lesions and 
20 operated control rats, were tested on a lever-press 
shock-escape task. One-half the rats of each lesion 
group were tested with the lever positioned very close to 
the grid floor and the remainder were tested with the 
lever positioned high above the grid,floor. 
The major findings were as follows: a) rats with 
L/(,,-f 
I z_., 
septal lesions responded significantly more slowly than 
control rats across all sessions; b) rats in the low-
lever condition responded significantly more quickly than 
rats in the high lever condition; and c) the deficient 
performance of rats with. septal lesions, relative to 
control rats, was· not affected by the height of the lever. 
Analysis of inter-trial interval lever-holding behavior 
did not reveal any significant group differences, 
The results of this experiment provide strong evi-
dence that both lever height and septal lesions signi-
ficantly affect the performance of rats in the lever-. 
press shock-escape task. More im~ortant, however, the 
height of the res~onse lever did not significantly 
influence the lesion-induced disruption in escape per-
formance. The reduced-rearing hypothesis of septal 
dysfunction predicts that septal rats would not evidence 
deficient performance in a low-lever task, The results 
of this study failed to demonstrate this relationship and 
therefor·.:i, the reduced-rearing hypothesis of sept al 
dys·function cannot adequately explain the performance of 
septal rats on the lever-press shock-escape task. 
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JiN'lrlitODUCT I ON 
In the last three decades, an enormous amount of 
scientific attention has been directed toward 
understanding the structure and function of the limbic 
system of the marumalian brain. It began with James w. 
Papez's theoretical paper in 1937 in which he hypothesized 
that a group of interconnected rhinencephalic structures 
might provide the substrate for emotional behavior. 
Basing his theory primarily on clinical observations, 
Papez formulated a neuronal mechanism for emotional 
dynamics, consciousness, and related functions (Papez, 
1937). The circuit, later referred to as the Papez 
circuit, included several limbic system nuclei. The 
hypothesized circuit, according to Papez, has the 
hippocampus sending fiber projections to the mammillary 
bodies via the fornix. The mammi_llary bodies, in turn, 
project to the anterior thalamus through the 
mamillothalamic tract, en route to the cingulate gyrus of 
the cerebral cortex. The cingulate gyrus then sends fiber 
tracts, through various other nuclei, back to the 
hippocampus (Papez, 1937; Thompson, 1976, p. 388). 
The first experimental support for the limbic 
system's involvement in emotional behavior came two years 
later when Kluver and Bucy (1939) reported that rhesus 
monkeys with large temporal lobe lesions, which included 
various limbic system structures, displayed several 
dramatic behavioral abnormalities including loss of fear,' 
hypersexuality, orality, and tameness. Together, these 
two papers, Papez (1937) and Kluver and Bucy (1939), 
provided the impetus for a tremendous amount of research 
into the role of various limbic system structures in 
emotional behavior. 
The limbic system is comprised of several nuclei and 
fiber groups intertwined with the hypothalamus, making a 
complex and unique system within the brain. Situated in 
an area of the brain beneath the neocortical mantle and 
surrounding the brain stem, the limbic system receives 
inputs from the cortex, brain stem nuclei, and massive 
inputs from the olfactory apparatus. Also referred to as 
the rhinencephalon or "nose brain", the limbic system's 
major nuclear groups are the hypothalamus, amygdala, 
hippocampus, septal area, mammillary bodies, anterior 
thalamus, and the cingulate gyrus. Major limbic fiber 
systems include the fornix, diagonal band of Broca, 
mamillothalamic tract, stria terminalis, medial forebrain 
bundle, and the ventralamydalofugal pathway. Although the 
limbic system functions as a coordinated whole, each of 
its individual nuclei have been investigated separately. 
One particular nucleus, the septum, has received 
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considerable attention due to its focal position within 
the brain and limbic system. 
The septum lies in a unique position within the 
limbic system and in relationship to the rest of the brain 
(Isaacson, 1976, p. 45). The septum is a heterogeneous 
group of cells that can be roughly divided into three 
major nuclear groups; the medial, lateral, and posterior 
septa! nuclei (Caplan, 1973). Characterized as a relay 
station by Raisman (1966), the .septum is located at the 
junction of the fiber systems linking the rhinencephalic 
parts of the cerebral hemispheres and diencephalon. 
Anatomically, the septal area in the rat lies immediately 
ventral to the splenium of the corpus collosum. It is 
bounded laterally by the lateral ventricles, anteriorly by 
the prefrontal cortex, posteriorly by the ventral fornical 
commissure, and ventrally by the tuberculum olfactorium 
and preoptic area (Caplan, 1973). 
Raisman (1966) has subdivided the afferent and 
efferent septa! projections into their telencephalic and 
diencephalic components, and traced the origin and 
termination of these fibers. According to Raisman, septal 
afferents from telecephalic structures originate in the 
hippocampus and pass through the fimbria and dorsal 
rornix, from the pyriform cortex and the amygdala passing 
through the stria terminalis, and from the olfactory 
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tubercle via the medial aspect of the medial forebrain 
bundle. The diencephalic septa! afferents are primarily 
contained in the medial forebrain bundle, arising from the 
rostro-caudal extent of the hypothalamus, and more 
caudally from regions of the rostral midbrain. 
Anteriorly, septa! efferents terminate primarily in the 
olfactory tubercle with a small number of fibers passing 
:rorward over the rostrum of the corpus collosum, 
Caudally, a major fiber tract terminates in the 
hippocampus, while the ventral projections of the septum 
move into the medial forebrain bundle and terminate in 
various hypothalamic areas, primarily in the lateral 
preoptic area and the lateral hypothalamus (Caplan, 1973). 
Behaviorally, the septa! nuclei appear to play a 
critical integrating role in emotional and motivational 
a~tivities of most mammals, including the rat. Brady and 
Nauta (1953) were among the first to investigate the 
septum's role in affective behavior. They reported that 
rats with extensive bilateral destruction of the septa! 
nuclei showed significant increases in both emotional 
reactivity and startle response magnitude. The increase 
in emotional reactivity has been referred to as the septal 
syndrome (Brady & Nauta, 1955) and is characterized by 
vicious attack behavior when the rat is provoked by a 
stick or hand, a hopping or rabbit-like gait, and loud 
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vocalizations. The septal syndrome, however, does not 
represent a permanent behavioral change. Gotsick and 
Marshall (1972) demonstrated that the syndrome will 
dissipate in six to eight days if the animal is given 
repeated sessions of tactile stimulation. This time 
limitation in rage behavior does not show strong 
correlations with many of the other more consistent and 
long-term behavioral effects of septal lesions. 
Several of the most pronounced behavioral changes 
that occur following septal lesions involve aversive 
learning tasks (see Caplan, 1973; Fried, 1972; Lubar & 
Numan, 1973, for reviews). Several investigators, for 
example, have demonstrated that rats with septal lesions 
are deficient in. passive avoidance tasks. Accordingly, 
lesioned ,rats continue to respond when their responses are 
punished by footshock, whereas normal rats learn to stop 
responding very quickly when punished (Bartsch & Enloe, 
1978; Kaada, Rasmussen & Kveim, 1964; McCleary, 1961; 
Zucker & McCleary, 1964). In contrast, rats with septal 
lesions are superior. to normals in active avoidance tasks 
where the animal must learn to avoid shock during a 
warning signal (Bartsch & Enloe, 1978; Hamilton, 1970; 
Kenyon & Kreickhaus, 1965; McCleary, 1966; Modaresi, Hart 
& Henja, 1980; Schwartzbaum, Green, Beatty & Thompson, 
1967; Smith, 1979). In the lever-press shock-escape task, 
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however, septally-lesioned rats are inferior to controls 
in task performance, but not in task acquisition. That 
is, septalectomized rats appear to learn to terminate 
footshocks as quickly as normal rats, but display little 
or no improvement in escape latencies with continued 
practice (Gotsick, Osborne, Allen, & Hines, 1971; 
Mattingly, Applegate, Gotsick & Graham, Note 1). 
~everal unitary_hypotheses have been proposed to 
explain the varied behavioral effects of septal lesions in 
aversively motivated tasks (see Caplan, 1973; Fried, 1972; 
Lubar & Numan, 1973, for reviews), but two major theories 
have received the.most attention. These are the response 
disinhibition hypothesis (McCleary, 1961; pp. 209-272), 
and the reduced-freezing hypothesis (Anisman & Waller, 
1973; Blatt, 1976; Caplan, 1973; Kenyon & Kreickhaus, 
1965, Mattingly, Osborne & Gotsick, 1979). Hermann, Davis 
& Woods (1978), however, have recently suggested a 
reduced-rearing hypothesis to explain the deficient 
!ever-press shock-escape performance of rats with septal 
lesions. 
In 1966, McCleary formulated the disinhibition 
hypothesis of septal function based on Kaada's (1951) 
electrical stimulation studies. In these studies, Kaada 
demonstrated that electrical stimulation of the septal 
nuclei resulted in a dramatic inhibition of autonomic and 
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somatomotor activity, while stimulation of the cingulate 
gyrus and areas surrounding the septum resulted in an 
excitation of these responses. McCleary proposed that if 
electrical stimulation of the septum led to an inhibition 
of responding., then its destruction should lead to an 
inability to inhibit responding (i.e., response 
disinhibition). McCleary's hypothesis, therefore, 
predicts that rats with lesions in the septa! area should 
evidence perform~nce levels inferior to those of normal 
rats on tasks that require responses to be withheld, such 
as passive avoidance. In contrast, on tasks that require 
an active response, such as active avoidance, the 
performance of septalectomized rats should be equal or 
superior to that of normal rats. These predictions are 
consistent with the observed effects of septa! lesions on 
these tasks (McCleary, 1966). 
· A second explanation of the data is that septa! 
lesions alter the animals' natural balance between 
freezing, fleeing, and fighting responses in aversive 
environments (Anisman & V/aller, 1973; Blatt, 1976; Caplan, 
1973; Kenyon & Kreickhaus, 1965; Mattingly, Osborne & 
Gotsick, 1979). Freezing responses, as well as flight and 
fight responses, in aversive situations ~re considered to 
be species-specific defense reactions (SSDRs). According 
to Bolles (1970), avoidance and escape responses are 
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acquired by the elimination or suppression of ineffective 
SSDRs. On passive avoidance tasks, freezing responses 
lead to effective task performance, whereas more active 
responses must be suppressed. Conversely, in active 
avoidance tasks, the freezing response must be suppressed 
before optimal performance is obtained. Freezin~ appears 
to be the most adaptive response in the lever-press 
shock-escape task, in that to optimize escape performance 
the animal must remain near the lever between shock trials 
(Bolles, 1970). 
It has been suggested that septal lesions alter the 
normal balance between flight and freezing reactions by 
reducing or eliminating freezing responses and enhancing 
flight reactions (Anisman & Waller, 1973; Mattingly et 
al., 1979). Enhanced flight and reduced~freezing 
reactions would, of course, account for the inferior 
passive and superior active avoidance learning of 
septally-lesioned rats. Moreover, reduced freezing can 
also account for the deficient lever-press shock-escape 
performance in rats· with septal lesions (GotsicK et al., 
1971; Isaacson, 1976, p. 140). Normal rats learn to make 
very quick escape responses by freezing on or near the 
lever during the inter-trial intervals (ITI). 
Septally-lesioned rats, however., display little ITI 
lever-holding behavior and their escape performance (in 
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terms of response latency) shows little improvement with 
repeated sessions (Gotsick et al., 1971; Mattingly, 
Applegate, Gotsick & Graham, Note 1). 
Although the reduced-freezing hypothesis does appear 
to account for the inferior shock escape performance of 
rats with septal lesions, an alternative explanation has 
recently been proposed to explain this behavioral deficit. 
Hermann, Davis, and Woods (1978) have suggested that the 
deficient shock-escape performance of septal rats is 
related to a lesion-induced decrease in rearing behavior. 
In previous studies the response lever was positioned so 
as to require a substantial rearing component for shock 
termination (Gotsick et al., 1971; Herrmann et al., 1978; 
Mattingly et al., Note 1). Since septal lesions have been 
reported to result in reduced-rearing behavior (Dalby, 
1970; Kemble & Nagle, 1978; Kemble & Strand, 1977), this 
decrease in rearing behavior could explain the lever-press 
shock-escape deficit, 
One direct method for testing the decreased-reari•ni; 
hypothesis would be to modify the height of the lever in a 
shock-escape task. If rearing is the important factor, 
then the performance of rats with septal lesions should be 
similar to that of controls with a lower lever and 
inferior to that of control rats with a higher lever. 
However, if reduced freezing is the essential behavioral 
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aeficit following septal damage, then lowering the 
response lever should not improve the performance of these 
animals relative to controls. 
~he purpose of this experiment, therefore, was to 
test the reduced-freezing and reduced-rearing explanations 
of the deficient shock-escape performance of rats with 
septal lesions. Specifically, the experiment was designed 
to determine if septal lesions would interfere with 
shock-escape performance in a task which does not require 
rearing for successful performance. Consequently, rats 
with septal lesions and control rats were tested on a 
lever-press shock-escape task with the lever positioned 
either very close to the grid floor (no rearing required 
Ior a response) or located high above the grid floor 
(requiring rearing as part of the response). 
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METh0D 
Subjects and Design 
Forty experimentally naive Wistar Albino male rats 
obtained from Harlan Industries were used as subjects. 
All rats were approximately 110 days old prior to surgery 
and weighed between 350 - 450 g. Rats were housed 
individually with food and water available ad lib and a 12 
hr light/dark cycle was held constant throughout the 
experime_nt. 
Prior to surgery, the rats were randomly assigned to 
one of four equal groups of 10 animals each. Two of the 
groups were given septal lesions while the other two 
groups served as sham-operated controls. Between the four 
groups described above, two of the groups (one septa! and 
one sham-operated) were tested using a high lever 
placement. The remaining two groups (one septa! and one 
sham-operated) were tested using a low lever placement. 
This resulted in a 2 x 2 factorial design with lesion 
(septal vs. control) and lever-height (high vs. low) as 
the two independent variables (see Table 1). The two 
factors were additionally counterbalanced across time of 
behavioral testing and operant chamber (see Appendix A, 
Table 2). 
Surgical Procedure 
Surgery was performed over two consecutive days with 
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Grouo 
Septal 
Control 
Table 1 
Experimental Design 
Lever Condition 
High 
N=lO 
N=lO 
Loi.~ 
N=lO 
.N=.10 
12 
10 septal lesions and 10 control preparations performed 
each day. All rats were given an intramuscular injection 
of 10,000 units of procaine penicillin prior to surgery. 
The rats were anesthetized with ether and placed in a 
Stoelting stereotaxic instrument (Model 51200). Septal 
lesions were produced by passing a radio frequency current 
(Radionics Model RFG-4) between a stereotaxically placed 
Radionics calibrated electrode (Model Kl3882388) and an 
aluminum rectal electrode. The cranial electrode had a 
tip diameter of 0.7 mm, and an exposed tip length of 1.5 
mm. Bilateral lesions were produced by making two 
electrode placements at a point 1.8 mm anterior to Bregma. 
Both placements were made o.5 mm lateral to the 
midsaggital sinus with the electrode an~led five degrees 
from vertical towards the sinus, to a depth of 5.5 mm 
ventral to the surface of the cortex. A Gel-Foam implant 
was placed in the excised portion of the skull, the 
incision was closed using Michel nickle-silver wound clips 
(11 mm) and the animal returned to its home cage. 
The control rats were anesthetized, placed in the 
stereotaxic instrument and an incision was made along the 
midline of the scalp to expose the skull. All overlying 
tissue was scraped from the top of the skull. The 
incision was then closed with wound clips and the animal 
returned to its home cage. 
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Histology 
Upon completion of behavioral testing, all lesioned 
rats were sacrificed with ether and perfused 
intracardically with physiological saline followed by a 
10% formalin solution. The brains were removed and after 
sufficient fixation in formalin, frozen coronal sections 
were sliced and the extent of the lesion was traced onto 
corresponding diagrams of the rat brain (Konig & Klippel, 
1963, Fig. llb-27b). 
Apparatus 
Behavioral testing was conducted in two identical 
Grason-Stadler operant conditioning chambers (Model 1111) 
housed in Grason-Stadler sound attentuated research chests 
(Model 1101). The chambers were modified by replacing the 
front wall with a galvanized steel wall. Two Lehigh 
Valley Electronics retractable response levers (Model 
KRPllD) were positioned along the center of this wall 1.5 
cm and 14.0 cm above the grid floor respectively, and each 
protruded 2.0 cm into the chamber when fully extended. 
Illumination was provided by a house light (GE 1892) 
positioned in the extreme upper right-hand corner of the 
same wall. A 1.0 mA scrambled electric footshock was 
delivered to the grid floor by a Grason-Stadler shock 
generator with grid scrambler (Model 700). Additional 
Grason-Stadler electromechanical equipment was used to 
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program experimental contingencies, and record response 
latencies, total number of bar presses and the total time 
the bar was depressed. 
Procedure 
Following surgery and starting on the third 
postoperative day, all rats were handled for 3 to 5 min 
each day for 10 days to reduce the hyperreactivity 
typically observed following septa! lesions (Gotsick et 
al.,.1972). 
Shock-escape testing began at least 12 days 
postoperatively and continued for 7 days. Testing was 
conducted during the light phase of the animals' 
light/dark cycle with each animal being tested at 
approximately the same time each day. Daily sessions 
consisted of 10 shock-escape trials separated by ITI's of 
90 sec. Before each testing session, the appropriate 
lever was extended and the inappropriate lever retracted. 
Each animal was placed into the chamber facing the 
extended lever, and 90 sec later a 1.0 DIA scrambled 
footshock was delivered to the grid floor. Shock 
continued for 1 min or until the rat pressed the lever. 
Following the offset of shock the next ITI was initiated. 
The dependent measures recorded were escape latency (to 
the nearest 0.01 sec), number of lever presses, and the 
total amount of time the lever was depressed (bar time) 
(to the nearest 0.1 sec). 
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RESULTS 
Anatomical 
Inspection of the drawings made from the microtome 
sections revealed that in all rats, the septa! nuclei were 
destroyed bilaterally (see .Appendix B for individual 
drawings.). Figures 1 and 2 show t:µe maximal (outline) and 
minimal (dark) extent of the lesion in each of five serial 
coronal sections for the two lesion groups (high and low 
lever), respectively. As may be seen, the lesions were 
large, with damage extending dorsally into the corpus 
collosum and sometimes into the neocortex, Ventrally, the 
lesions extended to the anterior commissure, leaving it 
intact. Laterally, damage was limited by the lateral 
ventricles, although in some animals damage was noted in 
the caudate nucleus. Posteriorally, several lesions 
extended into the columns of the fornix, destroying all or 
most of it in some animals. 
Behavioral 
Following surgery, all rats that received septal 
lesions displayed the hyperreactivity normally observed 
following such lesions (Brady & Nauta, 1953). By the 
onset of behavioral testing, however, all lesioned rats 
appeared as docile as the control rats. Indeed, several 
of the lesioned rats appeared more docile when handled 
16 
Figure 1. Maximal (outline) and minimal (dark) extent of 
the lesions in each of jive serial coronal sections for 
the septal-high lever condition. 
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Figure 2. Maximal (outline) and minimal (dark) extent of 
the lesions in each of five serial coronal sections for 
the septal-low lever condition. 
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than control rats. 
The behavioral measures analyzed were response 
latencies, number of bar presses, and bar time. Response 
latencies, were converted to speed scores by adding the 
integer one to each score and then taking its reciprocal 
[i.e., 1/(latency+l)]. This transformation has three 
principle effects. First, it limits the range of scores 
from zero to one, with larger scores representing faster 
responding. Second, the derived speed scores satisfy two 
assumptions of the analysis of variance when tested by the 
Shapiro Wilk W-Statistic for normality (Statistical 
Analysis System, 1979, p. 429) and the Hartly F-maximum 
test for homogeneity of variance (Winer, 1962, pp. 
206-207). Finally, this reciprocal transformation 
prevents very short and very long response latencies from 
making a disproportionate contribution to the mean speed 
score. A bar time/bar press (BT/BP) variable was derived 
by dividing the amount of bar time per session by the 
number of bar presses per session. The BT/BP value, 
therefore, represents relative amount of lever-holding 
behavior based on the number of bar presses emitted by a 
given animal, thus facilitating comparison between groups. 
Upon completion of behavioral testing, an overall 
analysis of variance was performed on the mean speed 
scores in order to evaluate the possible effects of using 
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two operant conditioning chambers; This analysis did not 
reveal any significant effect for chamber or any 
interaction involving chamber as a factor, therefore, 
chamber was not used as a variable in the remaining 
analyses (see Appendix C, Table 3). 
Figure 3 presents the mean speed scores for the four 
treatment conditions (i.e., control-low lever, 
control-high lever, septal-low lever, and septal-high 
lever) acoss the seven sessions. Inspection of this 
figure reveals several group differences. First, the mean 
speed scores for the two control groups are markedly 
faster than the two septa! groups by the third testing 
day, and furthermore, they remained faster for the 
remaining sessions. Secondly, the mean speed scores for 
the two low lever conditions are much faster than the mean 
speed scores for the two higll lever conditions across all 
seven sessions. Finally, three of the four groups showed 
increases in mean speed scores over the seven sessions; 
only in the septal-low lever condition did the animals not 
1mprove in escape speed. 
A three-factor mixed analysis of variance (Winer, 
1962, pp. 559-563) was performed on the mean speed scores 
with lesion and lever as the between factors and sessions 
as the within factor or repeated measure (see Appendix C, 
Table 4). This analysis revealed a significant lesion 
22 
Figure 3. Mean speed scores -for the four treatment groups 
qyer the seven testing sessions. 
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effect, K (1,36) = 22.21, 1!. < .001, indicating that 
control rats responded more rapidly than the lesioned rats 
across the seven sessions. Furthermore, this analysis 
indicated both a significant lever-height effect, E (1,36) 
= 19.63, ..E. < .001, as rats in the low lever condition 
responded faster than rats in the high lever condition, 
and a significant session effect, .E. (6,216) = 5.26, ~ < 
.001, indicating a change in speed scores across sessions. 
Finally, this analysis revealed a significant Lever-ueight 
x Session interaction ..E. (6,216) = 9.90, .E. < .001, 
suggesting that the change in speed scores across the 
se"en sessions was not the same for rats in both 
lever-height conditions. Analysis of this interaction 
(see Figure 4) with Newman-Kuels post-hoc tests (Winer, 
1962, pp. 191-195) indicated that for rats in the high 
lever condition speed scores increased for sessions one 
and two, .E < .05 in each case. However, the speed scores 
for the low lever conditions did not change significantly 
across sessions, E > .05, in each case. Moreover, this 
analysis indicated that rats in the low lever condition 
responded more quickly than the rats in the high lever 
condition in each of the seven sessions, E's< .05. 
In summary, two major conclusions may be made from 
the speed score data. First, the speed of responding in a 
lever-press shock-escape task is directly related to the 
25 
Figure 4. Mean speed scores· for the high and low lever 
groups over the sBVen testinr.: sessions. 
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5 6 7 
lever-height. More important, however, these results 
indicate that rats which have sustained septa! lesions are 
/ 
deficient on this task, relative to controls, in both low 
and high lever conditions. 
Bar time and bar press response measures were 
recorded in order to arrive at the BT/BP transformation. 
These two measures were analyzed by means of separate two 
factor mixed ANOVAs.. These analyses yielded highly 
variable group differences which did not closely parallel 
the results obtained from the speed scores (see Appendix 
C, Tables 5-10). Figure 5 presents the mean BT/BP scores 
for the four groups across the seven testing sessions. As 
may be seen in Figure 5 the BT/BP scores were extremely 
variable both within and between the four groups. 
Analysis of the BT/BP group means by a two between one 
within analysis of variance (see Appendix C, Table 11) 
railed to reveal any significant main effects (all .e.'s > 
.05) or interactions (all E's> .05}. Therefore, the 
BT/BP measure of inter-trial lever-holding behavior failed 
to enhance understanding of the obtained group differences 
in the mean speed score results. 
28 
Figure .5o }Jean BT/BP scores for the four treatment groups 
over the seven testing sessionso 
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DISCUSSION 
Results of this experiment provide evidence that both 
lever-height and septal lesions significantly affect the 
performance o.:lf !1'ats in a lever-press shock-escape task. 
Indeed, for both sham-operated and septa! rats, escape 
responding was significantly faster when the response 
lever was positioned close to the grid floor than when a 
high lever was used. Further, and consistent with 
previous studies (Gotsick et al., 1971; Mattingly et al., 
Note 1), the escape performance of rats with septa! 
lesions was significantly inferior to that of the 
sham-operated control rats. More important, however, the 
height of the response lever did not significantly 
influence this lesion-induced disruption in escape 
performance. Although lowering the response lever 
improved the septa! animals' performance, the lesioned 
rats responded significantly more slowly than the control 
rats in both the low and high lever conditions. 
As mentioned previously, Herrman, Davis, and Woods 
(1978) have suggested that the deficient lever-press 
shock-escape performance of rats with septal lesions is 
specifically related to the decreased tendency to rear in 
these animals. This reduced-rearing hypothesis. predicts, 
of course, that rats with septal lesions would not be 
deficient in an escape task which does not require rearing 
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for successful performance. In the present study, the low 
lever condition fulfilled this requirement. However, the 
septally-lesioned rats still performed more poorly than 
control rats in the low lever group. Thus, while the 
degree to which rearing is required in a lever-press 
shock-escape task may be an important variable affecting 
overall performance, the reduction in rearing behavior of 
septa! rats cannot account for their deficient escape 
per:formance. 
An alternative explanation for the deficient escape 
performance of septally-lesioned rats suggests that the 
performance of these rats is related to a decreased 
"endency to freeze in aversive situations. Bolles (1970) 
has suggested that "normal" rats learn to escape shock 
very quickly by freezing on or near the response lever 
during the ITI. Consistent with this view, Gotsick et al. 
(1971) found that the speed of responding in a lever-press 
shock-escape task was directly related to the amount of 
time normal rats depressed the lever during the ITI. In 
contrast, rats with septa! lesions did not significantly 
increase bar time across sessions and likewise, their 
speed of responding did not increase. This latter finding 
is, of course, consistent with the reduced-freezing 
hypothesis of septa! lesion effects. 
In the present study measures of ITI lever 
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depressions (i.e., bar time, bar presses, and BT/BP) were 
taken to test the reduced-freezing hypothesis. The 
reduced-freezing hypothesis predicts that 
septally-lesioned rats would display significantly less 
lever-holding behavior than control rats in both the high 
and low lever conditions. Unfortunately, the results 
obtained from the IT! lever-holding measures failed to 
demonstrate the expected relationships. Thus, although 
the speed score data are consistent with the predictions 
made by the reduced-freezing hypothesis, the absence of ,a 
relationship between the speed scores and lever-holding 
'· behavior failed to support the reduced-freezing 
hypothesis. This failure might have been. a result of a 
variety of factors. 
One such contributing factor may have been the change 
in apparatus from that used by Gotsick et al. (1971) and 
Mattingly et al. (Note 1). The altered vositions of the 
response levers in the present experiment may have 
rendered these measures of inter-trial lever-holding 
behavior ineffective. In the low lever condition, the 
lever may have been positioned such that holding down the 
lever during the IT! would have constituted an ineffective 
response. For example, it would take more time to 
back-off the lever and then press it, than to crouch just· 
over the lever and quickly press it at shock onset. 
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Indeed, in previous lever-press shock-escape tasks using a 
normal lever placement, (Mattingly et al., Note 1) this 
behavior was demonstrated by control rats that had become 
extremely efficient in the escape response. Specifically, 
in the latter sessions, BT/BP scores actually decreased 
while mean speed scores remained very fast. Perhaps then, 
in the low lever condition, lever-holding behavior was not 
required for efficient performance. 
Similarly, the lack of group differences in the 
lever-holding measures may have resulted from the high 
lever placement being positioned too high. That is, the 
high lever may have been positioned so high that it 
prevented the rats (septal and control alike) from 
mainta·ining a rearing position for extended periods of 
time, but not so high as to interfere with the initial 
escape response. 
Alternatively, the response lever used in the present 
study was significantly longer and narrower than the one 
used by Gotsick et al. (1971) and Mattingly et al. (Note 
1). The longer lever (protruding further into the 
chamber) may have represented an easy tar~et to reach on 
shock onset, therefore further reducing the tendency 
towards lever-holding behavior in the present study. 
To summarize, in the present task because of the 
extreme position of the levers, holding the lever down 
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during the ITis may not have been necessary (or possible) 
for efficient performance. Perhaps lever-holding may have 
represented a behavior that was simply not appropriate for 
efficient performance in the high or low lever 
shock-escape task. 
Based upon the results of this study, future 
investigations attempting to differentiate between the 
reduced-freezing and reduced-rearing hypotheses might 
focus on several variables. First, however, a systematic 
replication of the present study is suggested due to the 
fai ure of the lever-holding measures to enhance 
understanding of the ITI behavior. The present 
experimental design should be modified to include a third 
response lever positioned between the existing high and 
low levers. The middle response lever would provide a 
oaseline against which lever-holding behavior can be 
compared for the high and low lever conditions. In 
addition, the middle response lever condition would serve 
as an appropriate control (replication) group for 
comparison with the previous studies that used the bar 
time, bar presses, and BT/BP measures (Gotsick et al., 
1971; Mattingly et al., Note 1). 
Following replication of this study, with the middle 
response lever, additional investigations can focus on 
other variables that may influence an animal's tendency to 
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freeze or rear in the lever-press shock-escape task. 
Other variables which differed between Gotsick et al. and 
Herrman.et al. (1978) were apparatus size, shock 
intensity, ITI and training method (between-subject vs. 
within-subject). Together, these variables represent four 
potential studies that can provide additional information 
as to which hypothesis--reduced-rearing or 
reduced-freezing--provides the most parsimonious 
explanation of the performance of septa! rats on the 
lever-press shock-e.scape task. 
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TABLE 2 
COUNTERBALANCING 
Animal # Lesion Group Condition Chamber 
1) Septal Lesion High Lever Left Chamber 
2) Septal Lesion Low Lever Right Chamber 
3) Control High Lever Left Chamber 
4) Control Low Lever Right '.Chrunber 
5) Control Low Lever Left Chamber 
6) Control High Lever Righ Chamber 
7) Septal Lesion Low Lever Left Chamber 
8) Septal Lesion ,High Lever Right Chamber 
9) Septal Lesion High Lever Left Chamber 
10) Control High Lever Right Chamber 
11) Control Low Lever Left Chamber 
12) Septal Lesion Low Lever Right Chamber 
13) Septal Lesion Low Lever Left Chamber 
14) Control Low Lever Right Chamber. 
15) Control High Lever Left Chamber 
16) Septal Lesion High Lever Right Chamber 
17) Control High Lever Left Chamber 
18) Control Low Lever Right Chamber 
19) Septal Lesion High Lever Left Chamber 
20) Septal Lesion Low Lever Right Chamber 
21) Septal Lesion Low Lever Left Chamber 
22) Septal Lesion High Lever Right Chamber 
23) Control Low Lever Left Chamber 
24) Control High Lever Right Chamber 
25) Control High Lever Left Chamber 
26) Septal Lesion High Lever Right Chamber 
27) Septal Lesion Low Lever Left Chamber 
28) Control Low Lever Right Chamber 
29) Control Low Lever Left Chamber 
30) Septal Lesion Low Lever Right Chamber 
31) Septal Lesion High Lever Left Chamber 
32) Control High Lever Right Chamber 
33) Septal Lesion Low Lever Left Chamber 
34) Septal Lesion High Lever Right Chamber 
35) Control Low Lever Left Chamber 
36) Control High Lever Right Chamber 
37) Septal Lesion High Lever Left Chamber 
38) Control Low Lever Right Chamber 
39) Control High Lever Left Chamber 
40) Septal Lesion Low Lever Right Chamber 
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Figure 6. Drawings of lesion for subject No. 1. 
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Figure 7. Drawings subject No. 2. of lesion for 
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Figure 8. Drawings of lesion for subject No. 7. 
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Drawings of lesion for subject No. 8. 
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Figure 10. Drawings of lesion for subject No. 9. 
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Figure 11. Drawings of lesion for subject No. 12. 
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Figure 12. Drawings of lesion for subject No. 13. 
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Figure 13. Drawings of lesion for subject No. 16. 
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Figure 14. Drawings of lesion for subject No. 19. 
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Figure 15. Drawings of lesion for subject No. 20. 
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Drawings of lesion for subject No. 21. 
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Figure 17. Drawings of lesion for subject No. 22. 
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Figure 18. Drawings of lesions for subject No. 26. 
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Figure 19. Drawings of lesion for subject No. 27. 
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Figure 20. Drawings of lesion for subject No. 30. 
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Figure 21. Drawings of lesion for subject No. 31. 
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Figure 22. Drawings of lesioq for subject No. 33. 
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Figure 23. Drawings of lesion for subject No. 34. 
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Drawings of lesion for subject No. 37. 
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Figure 25. Drawings of lesion for subject No. 40. 
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Table 3 
Summary of Analysis of Variance Performed on Mean 
Speed Scores, Including Chamber as a Factor 
Source df MS F 
Between Groups 
Lesion(L) 1 2.04 24'. 75** 
Lever (Le) 1 1.80 21.87** 
Chamber (C) 1 .34 4.10 
LxLe 1 .11 1.38 
LxC 1 .001 .01 
LexC 1 .16 1.98 
LxLexC 1 .17 2.01 
Error 32 .08 
Within Groups 
Session (S) 6 .04 5.24** 
LxS 6 .02 1.99 
LexS 6 .08 9.86** 
CxS 6 .005 .59 
LxLexS 6 .008 1.09 
LxCxS 6 .008 1.08 
LexCxS 6 .006 .88 
LxLexCxS 6 .01 1.27 
Error 192 .008 
**£ .001 
-. 
Table 4 
Summary of Analysis of Variance 
Performed on Mean Speed Scores 
Source 
Between Groups 
Lesion (L) 
Lever (Le) 
LxLe 
Error 
Within Grougs 
Session (S) 
LxS 
LexS 
LxLexS 
Error 
**12 .001 
df 
1 
1 
1 
32 
6 
6 
6 
6 
216 
MS 
2.04 
1.80 
.11 
.09 
.04 
.02 
.08 
.01 
F 
22;21** 
19.63** 
1.~4 
5.26** 
2.00 
9.90** 
1.09 
68 
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Table 5 
Summary of Analysis of Variance 
Performed on Mean B,trtime 
Source df MS F 
Between Groups 
Lesion (L) 1 399636.84 6.65* 
Lever (Le) 1 165308.04 2. 75 
LxLe 1 .007 .oo 
Error 32 60104,03 
Within Groups 
i5842.51' Session (S) 6 1.62 
LxS 6 15677,20 1,61 
LexS 6 7698,96 .79 
LxLexS 6 21204.77 2,17* 
Error 216 9756,02 
*.E. .05 
Table 6 
Summary of Analysis of Variance 
Performed on Mean Bartime: 
Source 
Between Groups 
Lesion (L) 
Error 
Within GroU!)S 
Session (S) 
LxS 
Error 
*E. • 05 
Low Lever Only 
df 
1 
18 
6 
6 
103 
MS 
199765.53 
31263.08 
9441.07 
5034.78 
8160.94 
F 
6.39* 
1.16 
.62 
70 
Table 7 
Summary of Analysis of Variance 
Performed on Mean Bartime: 
Source 
Between Groups 
Lesion (L) 
Error 
Within Groups 
Session (S) 
LxS 
Error 
*E .05 
High Lever Only 
df 
1 
18 
6 
6 
103 
MS 
199871.31 
88944.98 
14100.40 
31847.19 
11351.10 
F 
2.25 
1.24 
2.81* 
71 
Table 8 
Summary of Analysis of Variance 
Performed on Mean Bartime: 
Source 
Between Groups 
Lever (Le) 
Error 
Within Groups 
Session (S) 
·LexS 
Error 
*£ .05 
Septal Group Only 
df 
1 
18 
6 
6 
103 
MS 
82620,01 
52449,77 
22720,01 
10394,71 
11351,10 
F 
3.29* 
1.51 
72 
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Table 9 
Summary of Analysis of Variance 
Performed on Mean Bartime: 
Control group only 
Source df MS F 
Between Groups 
Lever (Le) 1 82688.04 1.22 
Error 18 67758.28 
Within Groups 
Session (S) 6 8799.70 • 70 
LexS 6 18509.01 1.47 
Error 103 12608.36 
74 
Table 10 
Summary of Analysis of Variance 
Performed on Mean Barpresses 
Source- df MS F 
Between Groups 
Lesion (L) 1 3990,18 6,71* 
Lever (Le) 1 1656,29 2,79 
LxLe 1 1292.17 2,17 
Error 32 594,53 
Within Groups 
Session (S) 6 96.45 1.69 
LxS 6 114.50 2.01 
LexS 6 52.33 .92 
LxLexS 6 113.06 1.98 
Error 216 57.03 
*P .05 
75 
Table 11 
Summary of Analysis of Variance 
Performed on Mean BT/BP Score 
Source df MS F 
Between Groups 
Lesion (L) 1 66691.81 3.07 
Lever (Le) 1 982.72 .05 
LxLe 1 6209.94 .29 
Error 32 21688.75 
Within Groups 
Session (S) 6 7343.36 2.12 
LxS 6 4190.19 1.21 
LexS 6 1970.49 .57 
LxLexS 6 5578.55 1.61 
Error 216 3464.26 
APPENDIX D 
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Table 12 
Summary of Individual Data Recorded for 
the Control High Lever Condition on Session No. 1 
Subject Mean Speed Bartime Barpresses 
Number Score (sec) 
3 .0163934 o.o 0 
6 ,3272313 215,5 21 
10 .3087445 107,8 29 
15 ,1420781 323,4 14 
17 ,4273433 427,3 29 
24 ,3732458 297,0 25 
25 ,3441453 100,8 50 
32 ,2262066 148,6 144 
36 .1908795 109,3 35 
39 .2359607 95.2 28 
78 
Table 13 
Summary of Individual Data Recorded for 
the Control l!i.gh Lever condition on Session No. 2 
Subject Mean Speed Bartime Barpresses 
NUr.Jber Score (sec) 
3 .0163934 o.o 0 
6 .4207613 477.2 35 
10 • 3023.954 77.9 24 
15 .5748281 560.6 19 
17 .4524759 274.2 20 
24 .4493706 65.1 27 
25 .3620652 72.9 16 
32 .2813612 185.4 53 
36 .2814092 9.6 24 
39 .2359607 349.0 18 
79 
Table 14 
Summary of Individual Data Recorded for 
the Control High Lever Condition on Session No. 3 
Subject Mean Speed Bartime Barpresses 
Number Score (sec) 
3 .0187687 0.1 3 
6 .5988608 406.1 26 
10 .4118945 148.6 46 
15 .5479864 71.7 16 
17 .5656815 328.2 25 
24 .6293493 363 .2. 31 
25 .4557814 75.5 16 
32 .4556239 185.1 63 
36 .4032876 40.3 17 
39 .3854182 405.2 22 
80 
Table 15 
Summary of Individual Data Recorded for 
the Control High Lever Condition on Session No. 4 
Subject Mean Speed Bartinie Barpresses 
Number Score (sec) 
3 .0169285 30.5 2 
6 .4155888 81.4 20 
10 .3437897 7.9 27 
15 .4650609 162.4 13 
17 .4560740 343.8 23 
24 .5494737 233.4 29 
25 .3820745 5.7 17 
32 .3177274 129.0 47 
36 .4491029 165.8 36 
39 .5777879 239.6 22 
81 
Table 16 
Summary of Individual Data Recorded for 
the Control High Lever Condition on Session No. 5 
Subject Mean Speed Bartime Barpresses 
Number Score (sec) 
3 .0163934 o.o 0 
6 .4928861 210.1 29 
10 .4045542 43.8 33 
15 .5502206 62.6 17 
17 .4576465 125.9 21 
24 .6362191 144.2 25 
24 .4500861 91.8 10 
32 .4192026 61.0 46 
36 .4544727 30.2 14 
39 .5487943 386.3 24 
82 
Table 17 
Summary of Individual Data Recorded for 
the Control High Lever Condition on Session No. 6 
Subject Mean Speed Bartime Barpresses 
Number Score (sec) 
3 .0163934 0.3 2 
6 .5392040 160.8 18 
10 .4942794 486.0 33 
15 .4747790 137.3 12 
17 .5203763 381.7 23 
24 .8309686 299.6 35 
25 .4584108 23.7 13 
32 .4363921 71.5 50 
36 .3531581 3.4 15 
39 .7064453 540.8 17 
83 
Table 18 
Summary of Individual Data Recorded for 
the ,Control High Lever Condition on Session No. 7 
Subject Mean Speed Bartime Barpresses 
Number Score (sec) 
3 .0167501 13.6 5 
6 .5675990 164.5 31 
10 .6957941 119.8 24 
15 .5377837 14.7 14 
17 .6229427 227.6 20 
24 .5838201 229.0 25 
25 .3290911 7.8 13 
32 .3960572 60.8 32 
36 .3854162 15.2 16 
39 .6290734 450.2 26 
Table 19 
Summary of Individual Data Recorded for 
the Control Low Lever Condition on ·session No •. 1 
Subject 
Number 
4 
5 
11 
.14 
18 
28 
29 
35 
38 
Mean Speed 
Score 
.6829297 
.6286153 
.4753297 
.5251120 
.6952778 
.5966601 
.4737988 
.5020304 
.4608087 
Bartime··. Barpresses 
(sec) 
524.8 20 
93.2 11 
11.4 15 
13.0 16 
92.2 14 
5.5 16 
2.4 18 
62.8 18 
91.4 10 
84 
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Table 20 
Summary of Individual Data Recorded for 
the Control Low Lever Condition on Session No. 2 
Subject Mean Speed Bartime Barpresses 
Number Score (sec) 
4 .4155142 29.5 15 
5 .3635834 37.5 33 
11 .2454026 o.s 10 
14 .7145007 9.5 12 
18 .6216688 137.2 12 
23 .4186829 11.4 22 
28 .4349553 122.5 13 
29 .3303537 1.0 14 
35 .4977850 98.7 13 
38 .3871966 191.5 13 
86 
Table 21 
Summary of Individual Data Recorded for 
the Control Low Lever Condition on Session No. 3 
Subject Mean Speed Bartime Barpresses 
Number Score (sec) 
'· 
4 ,3605525 61,5 12 
5 ,5624520 116.8 16 
11 .5492425 49,5 31 
14 ,6035790 123,4 15 
18 ,5913868 136,7 14 
23 ,5837580 132,1 18 
28 .5291643 36.3 16 
29 ,4144030 26,6 39 
35 .4164532 149,5 17 
38 .5180555 365.5 13 
87 
Table 22 
Summary of Individual Data Recorded for 
the Control Low Lever Condition on Session No. 4 
Subject Mean Speed Bartime Barpresses 
Number Score (sec) 
4 .5345415 164.0 1515 
5 .4991223 · 25. 7 2020 
11 .5851230 38.8 2323 
14 .7493716 1.7 1111 
18 .6963857 136.1 1414 
23 .5104446 164.6 2121 
28 .4216084 32.4 1515 
29 .3611617 8.7 1313 
35 .5998013 305.2 2323 
38 .5486381 431.6 1414 
88 
Table 23 
Summary of Individual Data Recorded for 
the Control Low Lever Condition on Session No. 5 
Subject Mean Speed Bartime Barpresses 
Number Score (sec) 
4 .4220680 20.9 10 
5 .3630194 98.9 19 
11 .5110900 119.8 22 
14 .6988785 0,5 10 
18 .5417521 0.7 10 
23 .6696708 290.4 18 
28 .5986687 90.9 12 
29 .3173832 3.2 15 
35 .5981483 188.6 19 
38 .2514359 307.2 10 
89 
Table 24 
Summary of Individual Data necorded for 
the Control Low Lever Condition on Session No. 6 
Subject Mean Speed Bartime Barpresses 
Number Score (sec) 
4 .6513730 79.3 18 
5 .4407580 42.5 12 
11 ,3752240 193.,4 17 
14 .6125580 180,3 12 
18 .447968 1.1 10 
23 .6570265 495.9 20 
28 .7431930 193.3 12 
29 .4905333 4.7 14 
35 .3747492 118.0 13 
38 .4850841 182,7 10 
90 
Table 25 
Summary of In.dividual Data Recorded for 
the Control Low Lever Condition on Session No. 7 
Subject Mean Speed Bartime I!arpresses 
Number Score (sec) 
4 .,5644876 35.7 12 
5 .4489066 7,5 16 
11 ,5385590 274,0 24 
14 ,5981411 256.l 14 
18 .5869654 91,4 10 
23 ,7580691 485.4 17 
28 .7189651 0.6 12 
29 .4389167 57.2 21 
35 .7503309 271.9 19 
38 .5464308 201.1 11 
91 
Table 26 
Summary of Individual Data Recorded for 
the Septal High Lever Condition on Session No. 1 
Subject Mean Speed Bartime Barpresses 
Number Score (sec) 
1 .0632872 '·1.0 10 
8 ,0484945 6.2 11 
9 .0718400 34.5 25 
16 ,1551156 2.2 13 
19 .0171182 0,0 1 
22 .1285517 1,2 14 
26 .0746931 3.1 15 
31 .0933477 0.1 3 
34 .1290060 4.9 18 
37 .0163934 0.2 2 
92 
Table 27 
Summary of Individual Data Recorded for 
the Septal High Lever Condition'on Session No. 2 
Subject Mean Speed Bartime Barpresses 
Number Score (sec) 
1 .1223741 2.2 12 
8 .1525027 383.5 29 
9 .2046667 323.7 25 
16 .4349865 43.0 40 
19 .0163934 o.o 0 
22 .2367461 6.1 13 
26 .0667932 2.8 18 
31 .0163934 o.o 0 
34 .2028030 1.3 18 
37 .0673857 0.1 1 
93 
TaBle 28 
Summary of Individual Data Recorded for 
the Septal High Lever Condition on Session No. 3 
Subject Mean Speed Bartime Barpresses 
Number Score (sec)· 
1 .2040360 1.9 11 
8 ,3242269 117,0 17 
9 ,1831661 73,7 16 
16 ,4349865 21,9 14 
19 ,0163934 0,0 0 
22 ,1367838 154,4 14' 
26 ,2802943 48,1 40 
31 ,0657745 0,0 1 
34 ,2331836 9.5 16 
37 ,0163934 o.o 0 
94 
Table 29 
Summary of Individual Uata Recorded for 
the Septal High Lever Condition on Session No. 4 
Subject Mean Speed Bartime Barpresses 
Number Score (sec) 
1 ,3087085 197.8 15 
8 .2124220 396.1 18 
9 .2522743 202.8 16 
16 .4467574 0.7 13 
19 .0163934 o.o 0 
22 .1406480 160.5 11 
26 .3738299 21.7 28 
31 .0163934 o.o 0 
34 .2858797 1.0 17 
37 .0163934 o.o 0 
95 
Table 30 
Summary of Individual Data Recorded for 
the Septal High Lever Condition on Session No. 5 
Subject Mean Speed Bartime Barpresses 
Number Score (sec) 
1 .3084153 606.4 15 
8 .2800500 278.3 21 
9 .2439175 170.0 15 
16 .4593855 73.7 21 
19 .0163934 o.o 0 
22 .2281362 206.6 16 
26 .4174679 7.9 20 
31 .0163934 0.3 1 
34 .3279912 2.9 16 
37 .0163934 o.o 0 
96 
Table 31 
Summa.ry of Individual Data Recorded for 
the Septal High Lever Condition on Session No. 6 
Subject Mean Speed Bartime Barpresses 
Number Score (sec) 
1 .4044877 396.6 13 
8 .3527227 444.4 24 
9 .2932771 143.5 14 
16 .4497079 252.0 39 
19 .0163934 o.o 0 
22 .2072245 277.1 17 
26 .4351985 11.1 23 
31 .0163934 o.o 0 
34 .3446565 16.4 15 
37 ,0163934 o.o 0 
97 
Table 32 
Summary of Individual Data Recorded for 
the Septal High Lever Condition on Session No. 7 
Subject Mean Speed Bartime Barpresses 
Number Score (sec) 
1 .3557280 277.5 15 
8 .5411275 497.5 15 
9 .2813202 143.9 14 
16 .4399522 170.1 31 
19 .0165964 0.3 1 
22 .2771615 354.4 29 
26 .3378303 3.6 18 
31 .0163934 o.o 0 
34 .3488195 0.7 13 
37 .0163934 o.o 0 
98 
Table 33 
Summary of Individual Data Recorded for 
the Septal Low Lever Condition on Session N·o. 1 
Subject Mean Speed Bartime Barpresses 
Number Score (sec) 
2 .3632601 2.3 16 
7 .7167429 0.4 11 
12 .4714149 0.8 12 
13 .3456005 0.9 11 
20 .6168608 2.7 14 
21 .4051459' 182.3 9 
27 .4791031 34.3 11 
30 .4610447 2.8 17 
33 .5938367 0.5 11 
40 ,4578848 3.0 20 
99 
Taole 34 
Summary of Individual Data Recorded for 
the Septal Low Lever Condition on Session No. 2 
Subject Mean Speed Bartime Barpresses 
Number Score (sec) 
2 .4101318 11.6 17 
7 .4225850 93.2 10 
12 ,3221764 44.4 22 
13 .5022035 17.3 11 
20 .4149054 0.7 12 
21 ,3463160 93.1 12 
27 .5540170 94.5 11 
30 .4031525 0.9 16 
33 ,3649578 27,6 10 
40 .2435848 2.1 14 
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Table 35 
Summary of Individual Data Recorded for 
the Septal Low Lever Condition on Session No. 3 
Subject Mean Speed Bartime Barpresses 
Number Score . (sec) 
2 ,4195976 7,1 17 
7 .4039708 226.0 12 
12 .4156695 4.1 24 
13 .2756620 1.2 11 
20 .3739257 1.8 16 
21 .2164540 148,8 11 
27 .3558972 116.2 14 
30 .4567737 2.4 11 
33 .3305541 1,5 10 
40 .4198922 1.7 13 
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Table 36 
Summary of Individual Data Recorded for 
the Septal Low Lever Condition on Session No, 4 
Subject Mean Speed Bartime Barpresses 
Number Score (sec) 
2 ,5274330 7.7 12 
7 ,5814558 1.4 11 
12 ,0677194 54,8 22 
13 ,2627419 1,2 9 
20 ,4399877 5,2 13 
21 ,2546663 93,2 9 
27 ,5720739 4.8 11 
30 ,5237801 0,1 11 
33 , 3912380 0,7 10 
40 ,1977164 104,5 10 
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Table 37 
Summary of Individual Data Recorded for 
the Septal Low Lever Condition on Session No. 5 
Subject Mean Speed Bartime Barpresses 
Number Score (sec) 
2 .4197476 6.6 14 
7 .4819164 371.2 13 
12 .3131831 22.2 10 
13 .. 3821884 1.6 10 
20 ,4352989 7.4 15 
21 .0755486 1.1 7 
27 .5000477 185.8 11 
30 .3156197 4.4 15 
33 .4575854 91.9 14 
40 .2289847 0,8 11 
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Table 38 
Summary of Individual Ilata Recorded for 
the Septal Low Lever Condition on Session No. 6 
Subject Mean Speed Bartime Barpresses 
Number , Score (sec) 
2 .4211153 3.7 12 
7 .5363235 149.8 11 
12 .3049817 8.5 13 
13 .4175295 94.9 10 
20 .2508265 10.3 17 
21 .2079488 2.8 6 
27 .5215749 54.6 13 
30 .5944030 94.0 14 
33 .4489100 0.9 11 
40 .1990295 1.4 11 
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Table 39 
Summary of Individual Data Recorded for 
the Septal Low Lever Condition on Session No, 7 
Subject Mean Speed Bartime Barpresses 
Number Score (sec) 
2 ,2838113 149,9 13 
7 ,5334186 343,6 11 
12 ,3408388 23,5 15 
13 . ,2239035 0,8 8 
20 ,4642581 6,8 17 
21 ,3146148 35,3 10 
27 ,4268815 100.4 10 
30 ,422835 11,0 14 
33 ,237413 0,9 10 
40 ,3828262 3,2 11 
